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1 Hesn u 3224 0CBOEHM S JUCHHUILIUHBI (MOYJIs1)

Leabio 0CBOCHUS TUCHUIUIMHBI (MOYIs1) sIBAsieTCsl (GOPMUPOBAHKE Y CTYIEHTOB MPEICTABICHUN O
MECTe M 3HAYCHHH MHKPOOHOJOTHUH B CHUCTEME OHMOJIOTMYECKUX JMCIHUILUINH, 3HAKOMCTBO
CTYJEHTOB C MHOI000pa3ueM MUKPOOPTraHW3MOB, MPUHIUIAX WX KJIaCCU(PUKALUU U TaKCO-
HOMUH, COBPEMEHHBIX IMOJX0JaX K HUX OMHCAHUIO U aHAIM3Y, 3HAKOMCTBO C BHpyCaMu -
0Cc000H TPYMIION KUBBIX OPraHU3MOB, IPUMEHEHUE MOJYyYCHHBIX 3HAHUI U HAaBBIKOB B pe-
IIEHUU MPO(EeCCHOHANBHBIX 33/1a4.

3agayaMu OCBOCHUS JUCHUILIIUHBI (MOYJIs) SIBIISIFOTCSI:

— c03JaTh CUCTEMY 3HAHUN O MHUKPOOpPraHHM3Max B ILI€JIOM, B T.4. U BHpPYyCax, U3yYUTh UX
Mopdonorudeckre 0COOEHHOCTH U CIOCOOBI PAa3MHOKCHHSI,

— chopMUpPOBATH MPEICTaBICHUS O MHOTOOOpa3MH MUKPOOPIaHHU3MOB, B T.4. U BHUPYCOB,
MPUHIAIAX WX KIACCH(PHUKAIUU, POJCTBEHHBIX OTHOIICHUSX CHCTEMATHYECCKHX TPYII U
BO3MOXKHBIX IYTSIX UX 9BOJIIOIUY;

— chopMupoBaTh MOHMMAHUE POJIM MUKPOOPIaHU3MOB B IMPHUPOJE, TeOrpapuuecKoM pac-
MIPOCTPAHEHUH U X0341iCTBEHHOM 3HAUYEHUH,

— TIOJTYYEHUSI HAaBBIKOB BOCIIPOM3BOJICTBA U KYJIbTUBUPOBAHHUS MUKPOOPTaHU3MOB, PaOOTHI €
COBPEMEHHBIM 000PYIOBAHUEM;

— OCBOEHHE METO/I0B cOopa, 00pabOTKH, CUCTEMATH3AIMK U TIPEACTaBICHUS Ta00paTOPHOI
nH(pOpMaLIUY U aHATu3a OTyYEHHBIX PE3yIbTaTOB.

2 MecTO AUCHUILIHHBI (MOYJIsI) B CTPYKTYpPe OCHOBHOI MpodeccHoHab-
HOM 00pa3oBaTe/IbHOM POTrPaMMbI

JucuumiuuHa (MOJyJb) OTHOCHTCS K 00s3aTE€JIbHOM 4acTU OCHOBHOM Npo(ecCHOHAIbHOU
00pa3oBaTeNbHON IPOTrPAMMBI.
JuctunnuHa (Moysb) u3y4yaercs B 3 u 4 ceMecTpax.

3 IlepeyeHb MIaHMPYEeMbIX Pe3yJIbTATOB O0OyYEeHUSI MO JAMCHUILIMHE (MO-
YJI10)

[lepeueHp MIaHUPYEMBIX PE3YJIHTATOB O0YyUEHUS MO JUCIUILINHE (MOYJIII0), COOTHECEHHBIX
C IUIAHUPYEMBIMU PE3yJIbTaTaMH OCBOEHUS OCHOBHOHM MpoQeccHoHanIbHOM 00pa3zoBaTeiabHOM Mpo-
rpaMMbl (popMHUpPYyEMBIMU KOMIIETEHIIUSMHU M MHIMKATOPAMHU UX JIOCTHKEHUS ), YCTAHOBJIEHHBIMHU B
oOrmiell XapakTepHCTUKE OCHOBHOM IpodeccnoHanbHON 00pa30BaTesIbHOM MPOrpaMMBl, MPUBEIEH
HIKE.

B pe3ynbraTe 0cBOEHUS AUCUUIUIMHBI (MOAYJIsS) 00yJaromuics JOKEH:

3HaTh:

1) TEOPETUYECKHE OCHOBBI MUKPOOHMOJOTHH M BHPYCOJOTHH M HMCIOJIB30BATh MX IS
W3YYCHHS JKU3HH M CBOWCTB JKHUBBIX OOBEKTOB, WX HJICHTU(UKAINA U KYIbTHBHPOBAHUS
(xox xkomnerenuu — OIIK-1, kox naaukaropa — OITK-1.1);

2) OCHOBHBIE THIIBI YKCIIEIUIIMOHHOTO U JTAOOPATOPHOTO 00OPYIOBaHMSI, OCOOCHHOCTH
BBIOPaHHOTO 00BEKTa MPO(PECCHOHANBHOM 1eATeNbHOCTH, YCIOBUS €r0 COJepkKaHus U pabo-
ThI C HUM C Y4eToM TpebGoBaHuil Onostuku (kox komnerenuun — OIIK-8, xox nnaukaropa —
OIIK-8.1)

YmMeTh:
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1) YMmeer npuMeHATh METOJbI HAOMIOJACHUS, KiIacCU(UKALIMU, BOCIIPOM3BOICTBA OMOJIOTH-
YeCKUX 0OBEKTOB B J1a0OPAaTOPHBIX YCIOBHSIX, @ TAK)KE MCIOJB30BaTh MOJNyYE€HHbIE 3HAHUSA
JUIS aHAJIM3a B3aWMOJICUCTBUI OPraHU3MOB Pa3JIMUHBIX BUJIOB JIPYr C APYTrOM U CO CPEOi
oburanus (koa kommerenuuu — OIIK-1, ko unaukaropa — OITK-1.2)

2) YMeeT aHaMU3UPOBaTh U KPUTHUYECKU OIICHWBATH PA3BUTHE HAYYHBIX HJIEH, HA OCHOBE
HMMEIOIIUXCS PECYPCOB COCTABUTH IUIAH PEILECHUs MOCTaBICHHOMN 3aJa4yu, BHIOpAaTh U MOIM-
¢unmpoBate Meroanuyeckue npueMsl (kox komnereHimu — OIIK-8, xon mHImkatopa —
OIIK-8.2)

Baagern:

1) Branmeer onbiToM y4acTtusi B paboTax 1Mo MOHUTOPUHTY U OXpaHe OMOpPECypCcOB, HCIOb-
30BaHMsI OMOJIOTHYECKUX OOBEKTOB JIJISl aHAJIM3a Ka4eCcTBa Cpelibl UX 0OUTaHUs (KO KOMIIe-
teruun — OIIK-1, kox naaukaropa — OITK-1.3)

2) Bnageer HaBBIKAMH HCIIOJIB30BAHHS COBPEMEHHOIO OOOpPYIOBaHHS B JIAOOPATOPHBIX
YCIIOBUSIX, CIIOCOOHOCTBIO IPaMOTHO OOOCHOBATH IMOCTABJICHHBIC 33/1a4Ml B KOHTEKCTE CO-
BPEMEHHOTO COCTOSIHUS TTPOOJIEMBI; CIIOCOOHOCTHIO MCITOJIb30BaTh MATEMAaTUIECKAE METOIBI
OIICHWBAHUS THIOTE3, 00pabOTKM IKCIEPHUMEHTATBHBIX JAHHBIX, MATEMAaTHICCKOTO MOJIC-
JUPOBAHUS OMOJIOTMYECKHX TPOIIECCOB U aJIEKBATHO OIICHUTH JIOCTOBEPHOCTh U 3HAYUMOCTh
MOJIYYEHHBIX PE3yJbTATOB, MPEACTABUTh MX B IIMPOKOH ayJUTOPHH M BECTH JIHUCKYCCHIO
(xox kommeTennuu — OITK-8, koa nnaukaropa — OITK-8.3)

[TonHbIe HAMMEHOBAHUSI KOMIIETEHIIMI M MHIWKATOPOB WX JOCTH)KEHHUS IPEICTaBJICHBI B
0011ei XapaKTepUCTUKE OCHOBHOU MPO(EeCCHOHATEHON 00pa30BaTeIbHON TPOTPAMMBI.

4 O0beM u cofepKkaHue TUCHUTIIAHBI (MOLYJIA)

4.1 O0beM AUCUUIIMHBI (MOAYJIs1), 00beM KOHTAKTHON M CaAMOCTOSITE/b-
HOM padoThHI 00y4YAKWIErocss NMpPH OCBOCHHMH JAUCHUILUIMHBI (MoayJif), ¢GopMbl
NMPOMEKYTOUYHOM aTTeCTAUM MO JMCIUILIHHE (MOIYJII0)
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Ounas ¢popma oOyueHus *

3 | A3,KP 3 144 32 - 32 - 1 0,5 78,5
4 € 4 144 32 - 32 - 2 0,25 | 77,75
Hroro| — 7 288 64 - 64 - 3 0,75 | 156,25

YcnoBHbIE cokpaieHus: O — sk3ameH, 34 — 3auet, JI3 — auddepeHnnpoBaHHblii 3a4eT (3a4eT
¢ onenkoif), KIT — 3amura kypcoBoro npoekta, KP — 3amura kypcoBoii paboTsbl.

4.2 CogeprkaHue JEKIUOHHBIX 3aHATHI

Ounas ¢popma 00yueHus



TeMbl JeKIIHOHHBIX 3aHATHH

3 cemecmp

Beenenue. Ilpenqmer u 3a7auu MUKPOOHOJIOTHH, €€ MECTO U POJb B COBPEMEHHON OHOJIO-
rui. 3HaYeHUE MUKPOOPTaHW3MOB B MPUPOJHBIX IMPOIECcCaX, B HAPOJAHOM XO34WCTBE U
3[paBOOXpaHEHUHU. BO3HUKHOBEHHE W pa3BUTHE MUKpoOHonoruu. OTKPBITHE MUKPOOPTa-
Hu3moB. Ponw JI. Tlactepa B popmupoBanun mukpobuosnoruu. 3naueHue padot P. Koxa,
C.H.Bunorpaacxkoro, J[.M.MBanosckoro, M.beliepunka, A.Kmroiisepa, A.dnemunra. Pas-
BUTHE OTEYECTBEHHON MMKpPOOHOJOrHH. ['JTlaBHBIE HAmpaBlIEHUS Pa3BUTHS COBPEMEHHOMN
Mukpobuonorun. OCHOBHBIE METOABI MUKPOOHOJIIOTUYECKUX UCCIICTOBAHUM.

CucremaTiKa MUKPOOPTraHU3MOB. MUp MHUKPOOPraHU3MOB: 00LIMe MPU3HAKK U pa3HOOOpa-
3ue. [IpokapHoTHBIE U SYKapUOTHBIE MUKPOOPTraHU3MBbI; CXOJCTBO U OCHOBHBIE Pa3IUYMsL.
[TpuHIMnIB KIaccuPUKaMy MPOKAPUOTHBIX MUKPOOPraHu3MoB. [IpaBuia HOMEHKIIATyphl U
uaeHtuukanuu. IIpokapuorel. XapakTepuCTUKa OTACIBHBIX TPYNI OakTepuil W apxei.
DykapuoThl. KpaTkas xapakTepucTrka rpu0oB, BOJIOPOCIIEH, TPOCTCHININX.

[TpokapuoTHble MUKpOOpraHU3Mbl. OIHOKJICTOYHBIE OAKTEpUH, pasMepbl B MOPQOIOTHS.
Muoroxknerounbie ¢popMbl OakTepuii. CTpoeHHe, XUMHUYECKHI cocTaB U (DYHKIIUU OTIENb-
HBIX KOMIIOHEHTOB KJIETOK. CJIM3UCTBIC CJIOM, KATICYJIbI M YEXJIb.

Knerounsie crenku ['pam-nonoxurensubix U ['pam-orpunarensueix 0akrepuii; L-popmsl u
MUKOTUIa3MBbl. JKTyTHKH, paclooKEeHHUEe, OpraHu3alus, MeXaHu3M JBIKEHUs. [[BrkeHus
ckonb3smx Gopm. Peakiuu takcuca. [lunu, ux 3nauenue. Knerounas memOpaHa U BHYT-
PHUKIJIETOYHBIE MEMOpaHHBIE CTPYKTYPHI.

SlnepHblii anmapar: cocTaB, OpraHu3anus U perukanus. Pubocomsl u apyrue opraHesibl
OakTepuii; WX 3HAYCHHE. 3alacHBIC BEUISCTBA W JIPYrMe BHYTPUKIICTOUHBIC BKIIOUCHUS.
CrnocoOs1 pazMHokenus. JuddepenimpoBka. DHI0CTIOPHI U IPYTrHe MOKOsIIHecs (GOpMBI.

KynbsruBupoBanue. HakonuTenbHble KyJbTypbl U NPUHUUI IEKTUBHOCTH. YHCTBIE KYJIb-
Typbl MUKPOOPIaHU3MOB: METO/bI MOJyYeHUs U 3HaueHue. OCHOBHBIE TUIIBI TUTATEIbHbBIX
Cpea, UCIOJIb3yeMBbIe /Ui KyJIbTUBUPOBAHUS MUKPOOPraHU3MOB (Ki1accu(uKalus Mo cocTa-
BY, (PM3MYECKOMY COCTOSIHHIO, Ha3HaueHHIO). KyabTHBHpOBaHUE adpOOHBIX M aHA3POOHBIX
MHUKPOOPraHU3MOB.

PocT u pa3MHOXEHHE MUKpPOOPraHu3MoB. PocT M pa3MHOMKEHUE OTIENIbHBIX MUKpOOpra-
HU3MOB U nonyiasuui. Bpems renepanuu. 3akOHOMEPHOCTH POCTa YUCTBIX KYJIBTYp INpHU
epuoandecKoM BolpamuBanuu. Kpusast pocta, 0coOeHHOCTH OTAENbHBIX (a3. Poct u pas-
MHO>KEHHE MHUKPOOPIaHU3MOB IIPH HENPEPBIBHOM KYJIbTUBUPOBAHWU. CHHXPOHHBIE KYJIb-

TYPBL.

@usznonorns nutaHud. GepMEHTH MUKPOOPraHM3MOB. 3HAUEHHUE OTAEIBHBIX 3JIEMEHTOB
IUISL JKU3HEAEATEIIbBHOCTH MUKpOOpraHu3MoB. CoelMHEHHs yriepoja U a30Ta, UCIOJb3ye-
Mble MUKpoOpranu3MaMu. CrocoOHOCTE MUKPOOPTaHU3MOB HCIIOJIb30BaTh pa3Hble COEqU-
HeHus cepbl U pocdopa. IloTpeOHOCTH B JKene3e, MarHuM U IpYTUX 3JIEMEHTaxX.

CriocoObl MUTaHMsI ¥ TOCTYIUIEHUS B KJIETKY pa3iMuyHbIX BeulecTB. Jnupdys3us u Tpancmnopr.
Hcnonb30BaHne MUKpPOOPraHU3MaMHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN U BEIIECTB, He-
PacTBOPUMBIX B BOJI€. DHJO- U 3K30IIUTO3 y 3yKapuoT. ABToTpodus u rereporpodus. Cre-
MIEHU T€TePOTPO(HOCTH MPOKAPUOT.

10

Tunel nUTaHUST MUKPOOPTaHU3MOB: (HOTOTPOPHS U XEeMOTpOdus, aBTOTpO(dHUsS U TeTepo-
tpoust; mutorpodust u opranorpodus. [Ipororpods! u aykcorpodsl. PocToBble BemecTsa.

11

MeTtaboar3M MUKPOOPraHU3MOB. KOHCTPYKTHBHBIN M 3HEPreTHUeCKuil mMyTH MeTaboiau3a.
OcHoBHble (hopMbI KaTabonu3Ma y npokapuoT. O01as xapakTepucTHKa MNIMKOIN3a, NEHTO-
3o¢ocharHoro nytu u KADI-nmytu.




n/n

TeMbl JeKIIHOHHBIX 3aHATHH

12

bpoxenue. Onpenenenue nousatus "opoxxkenue". Ilytn cOpakuBaHusl yriaeBOAOB U JPYTUX
opraHudeckux coeauHeHuil. OcHOBHbIE TUTIBI Opoxenus. OOmas cxema Opoxenus. bpo-
KEHHSI. MOJIOYHOKHCIIOE TOMO- U TeTepoPepMeHTaTUBHOE OpOKeHHE, CIIUPTOBOE, MPOIHO-
HOBOKHCJIOE, MACISTHOKUCIIOE, alleTOHOOYTUIIOBOE, METAaHOBOE M JIPYTHe TUIBI OpOKEHUSI.
XapakTeprucTuka MUKPOOPIaHU3MOB, BBI3BIBAIOIIUX pa3Hble TUIBI OpoxeHus. L{ukn yrie-

pona.

13

Hukn azota. Munepanuzamus azota. Hurpudukanus u nenutpudukanus. O0mas xapakre-
PUCTHKA MUKPOOPTraHU3MOB, OCYIIECTBIISIFOIIMX 3TH POLECCHI.

14

dukcanus MOJEKYJIIPHOTO a30Ta MUKPOOpPraHu3MaMu. A30T(UKcalus aCCOLMAaTUBHBIMU U
CBOOOHOXKHUBYIIUMU MUKPOOPraHU3MaMHu.

15

CumbuoTtnueckas azordukcamnus. buoxumus nporecca.

16

Iukn cepsl, pocdopa u xenesa.

4 cemecmp

17

Mukpoopranusmsl ¥ OKpy»Karolas cpeia. Poct MUKpoOpraHu3mMoB B 3aBUCUMOCTH OT TEM-
neparypsl. [lcuxpodutbr, Mme3oduiier 1 TepMod b Vcmonp30BaHNE BEICOKAX TEMIIEPATYP
JUIs cTepunu3aiuu. JlelicTBue HU3KUX TeMIlepaTyp Ha BBLDKMBAHUE MUKPOOPTaHU3MOB.

18

Mukpoopranu3mel M OKpyKarwowmas cpena.Poct MHUKpOOPraHM3MOB B 3aBUCUMOCTH OT
BJIAXHOCTH Cpebl. Y CTOHYMBOCTH MHUKPOOPTaHW3MOB K BBHICYyHIMBaHUIO. JInoduiamsanus.
Ocmotrueckoe masnerne. OcobenHoctr ocmodminoB. ["anodumnsl. CiocoOsl ocMoperyis-
IIMH Y Pa3HBIX MUKPOOPTaHU3MOB.

19

Mukpoopranu3msel ¥ OKpyxkaromas cpena.Paguanus, xapakrep ee JeHCTBAs HAa MUKPOOpra-
HU3MBL. Y CTOMYMBOCTh MUKPOOPIaHU3MOB K YJIBTPa(hHOJIETOBBIM JIy4aM M MOHU3UpPYIOLIe-
My u3nydeHnro. oropeakTuBanys.

20

Mukpoopranu3Msl 1 okpyskatomias cpeaa.OTHOLIEHHe MUKPOOPTaHU3MOB K MOJIEKYJISIPHO-
My KHCIIOpOAY: a3poObl U aHa’poObl (0OiMraTHble U (PaKyIbTaTUBHBIE); A3POTOJIEPAHTHBIE
aHa’poOBl 1 MUKPOa’poduibl. Bo3MOKHBIC TPUYMHBI HHTHOUPYIOIETO ACHCTBHS MOJICKY-
JSIPHOTO KHCIIOPOAA HA MUKPOOPTaHU3MBI.

21

MuKpoopraHu3Mbl U OKpysKatomiasi cpefa. 3Hadenne pH cpensl 1 pocta MEKpOOPTaHH3-
MOB. AIMI0(QHIIBI, HEUTPODIIIBI U ANKATODUIBI.

22

B3anMooTHOIIEHHs: MUKPOOPTaHU3MOB MKy OO0 U APYTrMMHU OpraHU3MaMH.

23

Xumuyeckue BemiectBa. [loHsTre "muTarensHble 1 aHTUMHUKPOOHBIE BemecTBa". [Ipupona
AHTUMHUKPOOHBIX BEIIECTB M O0JIACTU MX MPUMEHEHUs. AHTUOMOTUKH. VICTOpUS OTKPBITHS
aHTUOMOTHUKOB. [loHATHE «aHTHOMOTHKM» U CTIOCOOBI UX monydenus. Knaccudukaum an-
TUOMOTHUKOB. AHTHOMOTUKOPE3UCTEHTHOCTh OakTepuii. [IpodunakTrka mocneacTBUil aHTH-
OMOTUKOTEpANUH.

24

Bupycsl: o0miast xapakTepucTuka, pasmepbl, MOpdoJorus u pacrnpoctpaHeHue. OTinuus
BHPYCOB OT KJIETOUHBIX (hopM *HU3HHU. bakrepuodar: crpoeHue, BOCIpon3BeieHUE, IpUMe-
HEHHUE.

25

I'enernka mMukpoopranuzMoB. HacnencTBeHHass M HEHAC/IECTBEHHAs: U3MEHUUBOCTh. My-
TalMOHHAS IPUPOIA U3MEHYUBOCTU. YacToTa MyTaHTOB U TUIBI MyTaluil. CIOHTaHHBIN U
MHAYLMPOBAHHBIN (paJUallMOHHBIA 1 XUMUUYECKHI) MyTareHe3sl.

26

I'eneTnka MHKpOOpraHu3MoB. PekoMOMHAIMs y MPOKapHOT: TpaHc(opMarus, TpaHCIyK-
s, KoHbioranus. IlmasmMuapl: moHsATHE, XapaKTEepUCTUKA, OCHOBHbIE TUIIbL. [loHsATHE O
TpaHcno3oHax. Mcnoyibp30BaHuE BUPYCOB U IJIa3MUJ B TEHETUUECKON MHKEHEPHUH.

27

[Tonstue 00 undpexknuu. Ponp Mukpoopranu3sMoB B HH(EKIIMOHHOM mporecce. [laToren-
HOCTb ¥ BUPYJIEHTHOCTb. JIMHaMKKa HH(EKIMOHHOTO Ipoliecca, ero GopMal.
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28 |OO0mas xapakTepuCTHKa OCHOBHBIX MH(EKIIMOHHBIX 3a0oneBanuii. [IpodunakTika pa3Bu-
THS] MTH()EKIIMOHHBIX 3a00JIEBaHUIA.

29 |llonsatue 06 mmmynutere. [lonarue «ummynuTeT». MIMMyHHas cucrema 4deioBeka. M-
MYHHBIN OTBeT. Bujbl uMMyHuTeTa. Parouuros.

30 |AHTHUTEHBI, UX CBOICTBA.

31 |AHTHTEna: mpUpona, CTPYKTypa, TUHAMHUKA, YCIOBUS OOpa3oBaHus. MexaHU3M B3auMoO-
JICICTBUSL aHTUTEIl C aHTUT€HOM.

32 |Peaknun mmmyHuTeTa. Ceponorudeckue peakuuu. [IpakTudeckoe mpuMeHEHUE YIeHUs 00

HUMMYHUTETC.

4.3 Conep:kaHue NPaAaKTHYECKUX (CEMUHAPCKUX) 3aHATHH

Ounas popma 00yueHus
3aHATHA YKa3aHHOI'O TUIIa HE MPEAYCMOTPCHLBL OCHOBHOM HpO(i)CCCHOHaHLHOfI o6pa3OBa—

TEJIbHON IPOrPAMMOM.

4.4 Conep:kanue J1a00paTOPHBIX padoT
QOunas popma 00yueHusn

Ne
u/n HaumeHnoBanus 1abopaTopHbIX padoT
3 cemecmp
1 |YerpolictBo MukpoOuosiorudeckon nabopatopun. [IpaBuna paboTsl B Hell.
2 Metoapl CTEpUIM3AIMN: IUTATEIBHBIX CPE, TOCY/Ibl, HHBEHTAps, OTPAaOOTAaHHOTO MaTepu-
asa.
3 [MUKpOCKON M TEXHHKa MHKPOCKOIIMPOBAHUS. Y CTPOUCTBO MUKPOCKOMA. Buibl MUKpOCKO-
1.
4  [[IpurotoBieHue (PUKCUPOBAHHBIX MpENapaToB MUKPOOPraHU3MOB. Mopdosorus 6akrepui,
JPOXOKEH, MUIIENTMATbHBIX TPHOOB, BOJOPOCIEH.
5 [poctsie u quddepeHnpoBaHHble MeTO bl OKpamBanus. Okpacka 6aktepuii mo ['pamy.
6 |Cmopsl OakTepuid.
7 [HccrnenoBaHue KUBBIX KIETOK MUKPOOPTaHU3MOB METOJIaMH «BUCSYEN» U «pa3IaBIIEHHON
Karuiu.
8 [urarenbHble CpeAbl A KYJIbTUBUPOBAHHS MHMKpOOpraHusmoB. [IpuroroBineHue nura-
TEJIbHBIX CPEJ] PA3JIMYHOIO COCTaBA.
9 [3HaueHHe OTJENBHBIX 3JIEMEHTOB NUTAHUS B Pa3BUTUU MUKPOOPTraHU3MOB.
10 |KynpTHBHpOBaHHE aHAYPOOHBIX MHKPOOPTaHH3MOB
11 |Beiaenenue 4ucTON KyJIbTypbhl MUKpPOOpPraHM3Ma U3 OTIeNbHOM KojoHuu (Meton Koxa, me-
TOJ1 «MCTOUIAIONIET0» MITPHUXA).
12 |MeToIbl KONMWYECTBEHHOTO y4eTa MUKPOOPraHu3MoB. OmnpeieneHrne KOJNIecTBa KOJIOHHEe-
00pa3yIoMIMX eIMHHI] BEICEBOM Ha IJIOTHBIE UTATeNbHbIE cpepbl (MeToq Koxa).
13 |MeTobI KOTMYECTBEHHOTO y4eTa MHUKPOOpraHu3MoB. OnpeeneHne KOJMIecTBa MEKPOOP-
T'aHW3MOB MPSIMBIM MOJICUETOM.
4 cemecmp
14 |KynbTypanbHble CBOICTBa MUKPOOPTaHU3MOB
15 |buoxmmmu4ecKkne CBONCTBa MUKPOOPTAHU3MOB
16 |Mukpodiopa Bo3myxa
17 |Mukpodiopa yenoBeka
18 |OnpeneneHne aHTHOMOTHYECKOW aKTUBHOCTH MUKPOOPTaHU3MOB




Ne

u/n HaumeHnoBaHus 1abopaTopHBIX padoT

19 [Teneruka MukpoopranuzMoB. IlepeHoc renermyeckoil mHpopmanuu y OakTepuii: TpaHc-
JYKLIHs

20 |[enernka Mukpoopranu3MoB. [lepeHoc renernueckoir nHGpOpManKu y 6akTepuii: KOHBIOT A~
st

21 |baktepuodaru

22 |Ceponoruyeckie peakiuu

23 |MonenupoBaHue MPoIecca BOSHUKHOBEHUS SIHIEMUN

4.5 Conep:kaHue KIMHUYECKUX MPAKTHYCCKHUX 3aAHATHI

3aHATHS yKa3aHHOTO THUIIA HE MPEIyCMOTpPEHBl OCHOBHOI MpodeccroHanbHON 00pazoBa-

TEJIbHON IPOrPAMMOM.

4.6 Conep:kaHue cCaMOCTOSITEJIbHOU Pad0ThI 00y4aK0IIErocs

QOunas popma 00yueHusn

Ne .
u/n Buabl u popmMbl caMoCTOATEILHON PadOThI
3 cemecmp
1 |IToaroroBka k Jab0OpaTOpHBIM paboTam
2 |BremonHeHue KypcoBoii paboThI
3 |[TonroroBka K KOJUIOKBHyMaM
4 |[ToaroroBka K MPOMEKYTOYHOHN aTTECTAIMU U €€ MMPOXOXKICHHE
4 cemecmp
1 |IToaroroBka k JabOpaTOpHBIM paboTam
2 |lloaroToBka K KOJUIOKBUYMaM
3 |[loaroroBka K MpOMEKYTOUHOM aTTECTAIIMH U €€ MPOXOXKICHUE

5 Cucrema ¢opMupoBaHHMS OLEHKHM pPe3yJbTAaTOB O0y4YeHHs MO JUCIH-

IinHe (MOAYJII0) B PAMKaX TEKyLIero KOHTPOJIsl YCIeBAeMOCTH U MPOMEKYTOU-
HOI aTTecTallUU 00y4aI0IIErocs

OuHnas ¢popma o0yueHus

MeponpusiTusi TeKyliero KOHTPOJIsl yCleBaeMoOCTH MakcumajibHOe
U MIPOMEKYTOUYHOM aTTecTaluu 00y4aroierocs KOJIH4eCTBO 0aJ1110B

3cemecmp

Texymui
KOHTPOJIb Brinonnenue nabopatopaBbix padot Ne3
yCIIEBAEMOCTH Brinonnenue nabopatopHBbix pabot Ned

OnennBaemasi ydaeOHasi 1eATEJIbHOCTD
o0yuarouerocs:

Ilocenienue JEKIIMOHHBIX 3aHATUI
Brinonnenue nabopatopaBbix padot Nel
Brinonnenue nabopaTopHBbIX paboT Ne2

[TepBb1it
pyOeKHBIN

KOHTPOJIb

Brimonnenue nabopatopHBbIxX paboT NeS
Brimonaenue madbopatopaBbix padot Neb
Brimonnenue nabopatopHBbIX pabot Ne7
Komnoksuym Nel

NININININININ O

[EY
o




MeponpusiTusi TeKyliero KOHTpoJisi ycreBaeMoCTH
W MPOMEKYTOYHOM aTTecTalu 00y4anumerocs

MaxkcumajabHoe
KOJHUYECTBO 0aJ1JI0B

Htoro

30

OuenuBaemasi yueOHasi 1eITeJIbHOCTb
00y4aronerocs:

Tlocenienue JIEKIIMOHHBIX 3aHATUN

Brimonaenue 1abopatopaBbix padot No§

BrimonHenue nabopaTopHBbIX pabot Ne9

Bropoi Brimonxenue naboparopaBeix padot Nel(

pyOeKHbIH Bemonnenne naboparopHBbix pabor Nel 1

KOHTPOJITb
P Brimonnenue nabopatopaBbix padot Nel2

Brimonnenue maboparopuBbix padot Nel3

Konnokeuym Ne2

Konnokeuym Ne3

IO NN ININININ| 0O

Htoro

30

[Tpomexxyrou- |3ager

40 (100%)

Has aTTecranus|3amuTra KypcoBoil paboTsl

100

4 cemecmp

OuenuBaemasi yueOHasi 1eITeIbHOCTb
o0yuarouierocs:

ITocemenne TeKIUOHHBIX 3aHSITHI

[lepseiii  |BbinonHeHne 1a00paTopHBLIX padoT Nel4

pyOexHbIii | BoimosnHeHne mabopaTopHBbIX padoT Nel5

KOHTpPOJIb |Brinonnenue nabopaTopHBbix pabot Nel6

Brimonnenue nabopatopaBbix padot Nel7

Brinonnenue nabopatopaBbix pabot Nel8

Konnoxeuym Ned

Texyuii
yi Hroro

KOHTPOJIb

YCIeBACMOCTH OuenuBaemasi yueOHasi 1eITeIbHOCTb

o0yuarouerocs:

IlocemeHnne TeKIUOHHBIX 3aHATHI

BrimosHenue mabopatopHBbIX padot Nel9

Bropo# Brimonnenue nabopatopaBsix pabot Ne20

e w——— 1n1abopaTopHBBIX pabor Ne2l

KOHTPOJITh
P Brinonnenue nabopaTopHBbIX paboT Ne2?2

BrimosHenue mabopatopHBBIX padoT Ne23

NININININ D

Konnokeuym No2

16

Hroro

30

[TpomexyTou- |DKx3aMeH
Hasl aTTecTalus

40 (100%)

* B ciydae oTka3za o0y4aromerocsi oT pe3yJbTaToB TEKYIIETr0 KOHTPOJIS YCIIEBaEMOCTH

[IIkaa cOOTBEeTCTBHSA OLEHOK B CTOOAJILHOM M aKaJeMHUYIeCKO cucTeMax olle-
HUBAHUS Pe3yJIbTATOB 00yUYeHHUS M0 JUCHHUILINHE (MOTYJII0)

CucreMa oeHUBAHUSA

Ouenku
pe3yJbTaToB 00yYeHust 1

CrobamnpHasl ccTeMa OLlEHUBAHUS 0-39 | 40-60 | 61-80 | 81-100
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CucremMa OLleHUBAHUSA
pe3yabTaToB 00y4eHH sl
Akanemuyeckasi cuicTeMa OLICHUBAHUS
(ax3ameH, nuddepenupoBannbiii 3auet, | Heymosne- | YaoBnerso-

3aIuTa KypcoBOIrO MPOEKTa, TBOPUTEJILHO | PUTEIBHO
3aIuTa KypcoBor paboThI)
Akanemuyeckasi cuicTeMa OlLICHUBAHUS
(3auer)

OueHku

Xopomio OtanyHo

He 3aureno 3auTeHo

6 Onucanue MaTepuaIbLHO-TEXHHYECKOH 0a3bl (BKJIOYAsi 000pyI10BaHUE U
TeXHUYECKHE CpPeacTBa 00y4deHHs ), He0OXOAUMOM JJIf1 OCyllecTBIeHusI 00pa3o-
BATEJIBHOI0 MPOLIECCA 10 AUCHUILIUHE (MOTYJII0)

JUist ocyIiecTBIeHUs: 00pa30BaTENbHOrO IpoLiecca 0 JUCUUILINHE (MOIYII0) TpeOyeTcst:

Y4yeOHasi ayquTOpHs, OCHAIEHHAS MPOCKTOPOM, KOMITBIOTEPOM, JOCKOW IS HAITMCAHUS
MeJIoM (JIEKIIMOHHBIC 3aHSTHS);

JIaGoparopusi MUKpPOOHOJIOTHH, OCHAIICHHAs HEHTPUQPYrod, MHKpPOCKOIAMH, jadopaTop-
HBIMU aHAJTUTHYECKUMH BECaMH, aBTOMAaTHYECKUMH THUIIETKAMHU TIEPEMEHHOTO 00beMa, TepMOCTa-
TOM, TIeHKep-UHKYOATOPOM, OOKC C JITAMHHAPHBIM BEPTUKAIBLHBIM TTOTOKOM BO3yXa, MUKPOBOJIHO-
Bas TeYb, XOJOAMIBHUKOM, aKBAUCTUILIATOP 3JCKTpudeckuid, poromerp, pH-mMeTp, XUMHUECKOU
nocynoi: gamku [lerpu, KoJIOBI KadalouHbIe, KOJIOBI DplieHMeliepa, XUMUYSCKUE CTaKaHbI, Mep-
HbIC KOJIOBI, MEpHBIC IWIMHAPBI, MPOOUPKHU, OIOPETKH;, pEaKTHBAMHU JUIS NPUTOTOBJICHUS ITHTa-
TENBHBIX CpPEJl, OPraHUYCCKHEC U HEOPTAHMUYECKUE COJIH, HEOPTAaHHUECKUE U OPraHUYEeCKUE KHCIIO-
THI, mea04un (J1abopatopHbie paboTHI).

7 IlepeyeHb OCHOBHOM M JIONOJHHUTEIbHON Yy4eOHOH JTUTEPATypPbl, HEO0XO0-
JAUMOI 1JI1 0OCBOEHHUS TUCIMILIMHBI (MOXYJIs1)
7.1 OcHoBHasI INTEPATypa

1. MenuuuHcKkass MUKPOOUOJIOTHSI, BUPYCOJIOTUS U UMMYHOJOTHS : Y4eOHUK JUIsl BBICIIL.
npod. obpazoBanus : B 2 T. / mox pen. B. B. 3BepeBa, M. H. boituenko. M. : 'DOTAP-Menua,
2010. ISBN 978-5-9704-1422-4 (0o6mr.) . T. 1. 2010. 448 c. : un. ISBN 978-5-9704-1418-7 (1. 1) (B

nep.).

2. TIlaBnoBuu, C. A. MUKpOOHOJIOTHS ¢ BUPYCOJIOTUEN U MMMYHOJIOTHEH : yueOHOe 1moco-
oue / C. A. IlaBnoBud. — MuHck : Bemmmiimas mxona, 2013. — 800 ¢. — ISBN 978-985-06-2237-
2. — Texkcrt : a1eKTpoHHBIN // DnekTpoHHO-Onbaunoreunas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/24067.html

7.2 lonosiHUTEILHAS JIUTEPATYpPa

1. EropoB, H.C. OcHOBbl yueHus 00 aHTHOMOTHKax: YUEeOHUK IJsi BY-
308/ H.C.Eropos; MI'Y um. M. B. JlomoHocoBa.-6-¢ u3., mepepad. u gom.- M.: 13-
BO Mock.yH-Ta: Hayka, 2004.- 528c.

2. IMoznees, O.K. MenunuHackass MEKpOOUOIOTHS: YUEOHUK MJisi ME.BY30B/
O.K.Ilo3gnees; nox pea. B.U.ITokposckoro.-M.: I'DOTAP-Menua, 2005.-768c.

3. Ilpaktukym 1o  MukpoOuonoruu: Yued. mocodue it BY30B/
A.M.Hetpycos [u np.]; nox pea. A..Herpycosa. -M.: Akagemus, 2005.-608c.
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4. Tennep, E.3. [Ipaktukym mo mukpoOuonoruu: Yuebd. mocobue st By30B/
E.3.Tennep, B.K.Illunsaukosa, I'.U.ITepeep3sena; [loa pen.B.K. [lInibHUKOBOM.-5-¢
u3]1., epepad.u gor. -M.: [poda, 2004.-256¢.

5. bemscoBa, H.A. MukpoOuosnoruss [DIEeKTpOHHBIM pecypc]: y4uyeOHUK/
bensicoa H.A.— DneKTpoH. TEKCTOBBIE JaHHbIe.— MMHCK: Bpimsiimas mikoa,
2012.— 443 c.— Pexum pocryna: http://www.iprbookshop.ru/20229.— 35BC
«IPRbooksy, mo maposto

6. Emmes, B.T. Mukpobuonorus: yuyeObnuk ans By3oB/ B.T.Ewmres,
E.H.Mumryctun.-6-e uzn.,ucnp.- M.: llpoda, 2006.- 444c.

8 Ilepeuenn pecypcoB HH(OPMANMOHHO-TEJIEKOMMYHHKAIIMOHHON CeTH
«HTEpHET», HEOOXOAMMBIX /IS OCBOCHUS AN CHHUILIUHBI (MOAYJIA)
1. https://tsutula.bookonlime.ru - 9BC “Bookonlime”
2. http://www.studmedlib.ru/ - Koncynprant cryaeHta. DIeKTpoHHas OHOJINO-
TeKa MEJAMIIMHCKOTO By3a: YUYCOHHMKH JIJISl BHICIIIETO MEIUITMHCKOTO U (hapM. obpa3o-
BaHUSI.
3. http://www.iprbookshop.ru/ - DBC IPRBooks yHuBepcaibHas 0a3oBas KoOJ-
JICKIIUS U3JaHUH.
4. https://biblio-online.ru/ - 3BC IOpaiiT : 31ekTpoHHAs OHONIMOTEKa IS BY30B
Y CCY30B. - HHTEPHET-CChUIKA /I JocTyna Kk ObC.
5. http://elibrary.ru/ - nmayunas DnekrtponHas buOnamoreka eLibrary: OmOnmoTeka
AIEKTPOHHON NEPUOIHKHU.
6. http://cyberleninka.ru/ - HOb KubepJlenunka Hay4yHasi 3JeKTpOHHas OuOJIMO-
TeKa OTKPBITOT'O JOCTYIIA.
7. http://window.edu.ru. — EnnHoe okHO JTocTyma K 00pa3oBaTelIbHBIM pecypcam
8. https://e.lanbook.com/ - DBC Jlaub

9 Ilepeyenb HMHGOPMANMOHHBIX TEXHOJIOTHI, HEOOXOAUMBIX /JISI OCY-
1IeCTBJIEHUSI 00Pa30BATEJIbHOI0 MPoIlecca MO JUCHHUIIMHE (MOTYJIIO)

9.1 IlepeyeHbp HEOOXOAUMOIO €KErOHO OOHOBJISIEMOIO JIMIEH3MOHHOTO H
CBOOOIHO PACHPOCTPAHSIEMOIr0 NMPOrpaMMHOIro odecredyeHusi, B TOM YHCJIe OTe-
YeCTBEHHOT0 MPOU3BOICTBA

1. 1. TexcroBblii penaktop Microsoft Word;

2. ITporpamma as1st paboTHI C AIeKTpOHHBIMU Tabnuuamu Microsoft Excel;
3. IlporpamMma noarotroBkyu npeszeHTanuii Microsoft PowerPoint;

4. «ITaket oucHbIX npunoxeHnit «MoiOduc

9.2 IlepeyeHb HEOOXOAUMBIX COBPEMEHHBIX NMPOGeCCHOHAIBHBIX 0a3 TaH-
HBIX U HHPOPMALMOHHBIX CIIPABOYHbIX CUCTEM

Koncynprantllmtoc: cipaBounas npasoBas cuctema / Komnanus «Koncynbrant [Tnrocy. —

Bepcus I[Ipod, cereBast. - Pexxum nocrymna : Komnetorepnas cets Hb Tynl'Y, cBo6oaHbIii. -

3ar. ¢ ’KpaHa.



